Introduction
Spatial dimensions have long been ignored in research on the economic valuation of environmental goods and services using stated preference (SP) methods. Recently, however, the role that various spatial factors play in determining public preferences and willingness-to-pay (WTP) values has received increasing attention. Empirical evidence shows that respondents' preferences and welfare measures are not uniformly distributed across space, but display significant spatial variation (Schaafsma, Brouwer, and Rose 2012; Jørgensen et al. 2013 ). Existing studies demonstrate that distance from a respondent's home to both the site being valued and its substitute sites is a relevant source of preference heterogeneity (Jørgensen et al. 2013; ). This has important implications for the aggregation and transferability of economic value estimates, since the omission of these spatial characteristics can lead to biased results. Moreover, SP surveys implicitly assume that respondents consider the relevant range of available public and private substitute and complementary goods when valuing the good under study. A number of studies, however, show that asking respondents to value a good independently or next to other relevant goods produces significantly different welfare estimates, highlighting the importance of adequately framing substitutes (Hoehn and Loomis 1993; Cummings, Ganderton, and McGuckin 1994; Brown and Duffield 1995) . Most research on spatial preferences and substitution effects has been carried out using contingent valuation surveys (e.g., Neill 1995; Hailu, Adamowicz, and Boxall 2000; Hanley, Schläpfer, and Spurgeon 2003; Bateman et al. 2006) . Empirical evidence from discrete choice experiments (DCE) is still rare.
The novelty of this paper is that it captures framing effects resulting from a distinct presentation of substitutes directly in the DCE design. Using an identical experimental design, the same ecosystem services and biodiversity provided at two different sites are valued (1) independently in two separate single-site DCEs (SDCEs), each focusing exclusively on one of the two study sites; and (2) as substitutes in a multiple-site DCE (MDCE) , where each study site is presented as a labeled choice alternative. The MDCE thereby explicitly requires respondents to consider substitutability between the ecosystem services and biodiversity provided at the two sites in their choice process, while in the SDCE these effects are captured through simple reminders about possible substitute sites. This is, to our knowledge, the first study that examines distance-decay and substitution effects by comparing SDCEs and MDCE. In addition to distances to the valued and to the substitute sites, we control for directional heterogeneity, that is, for the possibility of respondents' preferences not being the same in all directions from the valued site, as proposed by . Such directional effects may result from an uneven spatial distribution of substitute sites. Adding to these previous studies, we also test for differences in distance decay between urban and rural areas. The main objectives of this paper are to investigate (1) to what extent the framing of the river restoration projects in the DCE as choice alternatives for single or multiple sites influences substitution effects, (2) whether SPs and welfare estimates for the same services at the same river site derived from SDCEs and an MDCE are significantly different, and (3) whether welfare functions for identical ecosystem services and biodiversity are transferable between different river sites when controlling for spatial preference heterogeneity. Bateman et al. (2006) , , and Jørgensen et al. (2013) provide comprehensive literature reviews on spatial preferences. By far the most commonly studied spatial phenomenon in the SP literature is distance decay, which refers to the negative relationship between public WTP and the distance between respondents' place of residence and the study site. The farther away respondents live from the study area, the less (likely it is that) they are willing to pay for its improvement or preservation (Pate and Loomis 1997) . There are various reasons for distance decay (Rolfe and Windle 2012) . For example, the actual use of an environmental resource is likely to be lower for people who live farther away from it. The distance-decay effect is, therefore, expected primarily among resource users, while the implications for nonusers are less straightforward (e.g., Bateman et al. 2006 ). More recently, it has been acknowledged that the assumption of homogenous and continuous distance decay is limiting and potentially erroneous. As a result, an increasing number of SP studies have attempted to allow for more complex spatial patterns in the distribution of stated WTP values (Campbell, Hutchinson, and Scarpa 2009; Schaafsma, Brouwer, and Rose 2012; Jørgensen et al. 2013; Johnston and Ramachandran 2014) . These studies are, however, still exceptions in the SP literature.
Spatial Preferences, Substitution, and Framing Effects in SP Studies
Besides being a proxy for the price of environmental nonmarket goods and services, distance decay is closely related to substitution effects, as the set of available substitutes is expected to be larger for respondents who live farther away from the valued resource (Loomis 2000) . The opportunity costs of visiting the site under study rise with increasing distance and travel time, resulting in lower demand. At the same time, the opportunity costs of visiting substitute sites become lower and lead to higher demand. Therefore, as the number of available substitutes increases, public WTP for the site of interest is expected to decline at greater distances (Jørgensen et al. 2013) . Despite recognizing the importance of substitute goods in shaping spatial preferences, only a handful of SP studies account for the availability of, and distance to, substitutes when analyzing distance effects (Schaafsma, Brouwer, and Rose 2012) . Most of these studies find that apart from the distance to the study site, information about substitute sites has a significant effect on WTP for the site being valued (Brown and Duffield 1995; Pate and Loomis 1997; Brouwer and Slangen 1998; Hanley, Schläpfer, and Spurgeon 2003; Concu 2007; Jørgensen et al. 2013; Lizin et al. 2016) .
The advantage of using DCEs for investigating framing and substitution effects is that they allow a range of substitute goods to Land Economics be included in a choice set simultaneously, forcing respondents to consider these when making trade-offs (Rolfe, Bennett, and Louviere 2002) . This is an important feature given that, for example, Neill (1995) found that reminders about substitutes do not affect the economic value of a specific environmental good, contrary to asking respondents to value a good alongside other substitute goods. Studies by Rolfe, Bennett, and Louviere (2002) , , Schaafsma, Brouwer, and Rose (2012) , , and Lizin et al. (2016) are among the very few that analyze substitution effects by including substitute sites in the DCE design itself. Rolfe, Bennett, and Louviere (2002) have tested framing effects associated with substitute goods in MDCEs, where each location served as a labeled alternative. Their results show that even minor changes in the presentation of substitutes can lead to significant changes in model parameters, which suggests that framing effects related to substitutes may be more widespread in SP studies than is commonly thought. However, find no significant framing effects in a labeled MDCE when changing the number of substitute sites included in a choice set. Schaafsma, Brouwer, and Rose (2012) and ask respondents to choose directly between multiple substitute sites, and demonstrate that distance decay is neither homogeneous nor linear across the study area, displaying significant directional effects as a result of differences in the availability of substitutes across the study area. These directional effects are rarely accounted for in SP studies. Lizin et al. (2016) also apply an MDCE to investigate distance-decay and substitution effects simultaneously, but do not consider directional differences in respondents' spatial preferences. Their results show that it is primarily the distance to the substitute site that affects choice behavior, not the distance to the site being valued. Most of the existing SP studies hence focus on unidirectional distance decay in MDCEs and do not allow for directional heterogeneity in their analysis.
Contrary to these previous DCE studies, we apply SDCE in addition to MDCE for identical sites. SDCEs serve as a control group and allow us to formally test the impact of valuing substitute sites simultaneously compared with the inclusion of simple reminders about the substitutes. Moreover, we capture spatial preference heterogeneity through the distance-decay function that controls for distances to the sites under valuation and their substitute sites, possible directional effects, and differences between urban and rural areas.
Case Study, Survey Design, and Sampling Procedure

Case Study Description
Stretches of the rivers Thur and Töss, located in northeastern Switzerland, serve as sites for our case studies. As many other Swiss rivers, the Thur and Töss, both tributaries of the river Rhine, have been channelized over the past centuries, which has led to the degradation of their riverine ecosystems (Woolsey et al. 2005) . Nowadays an increasing number of river restoration projects are being undertaken in Switzerland in order to return rivers to their more natural conditions. This is expected to improve their ecological state, prevent further biodiversity loss, and restore lost ecosystem services (Palmer, Menningen, and Bernhardt 2010; Bernhardt et al. 2005) . In the revised Water Protection Act, the Swiss government set the goal to restore 4,000 km of rivers over the next 80 years (FOEN 2011; Kurth and Schirmer 2014) .
In recent years, specific sections of the rivers Thur and Töss have been restored over a length of 1.5 km and 0.2 km, respectively. The ecological effects of the restoration measures along these stretches are assessed and reported by Paillex et al. (2017) . Their findings show that restoration projects along both rivers have led to improvements in landscape and biodiversity, but not in river water quality. The restored river stretches were, furthermore, too short to have an impact on flood risk. Woolsey et al. (2007) report positive effects of restoration on the number of visitors and the range of recreational activities undertaken at the river Thur.
This study elicits local residents' WTP for further restoration measures of specific de-graded sections of the rivers Thur and Töss, located approximately 500 m upstream from the restored river stretches. These degraded sections are representative of the restored river stretches before they were restored (Paillex et al. 2017 ). According to expert judgment, the effects of restoring these degraded river sites are expected to be the same as at the restored sites. The incremental effects of upstream restoration on the restored river stretches downstream would be negligible, since both the restored sections and the sections that might be restored are rather short and disconnected. These features, combined with the hydraulic dynamics of the rivers, imply that the new restoration projects would not result in notable impacts downstream. The lack of connectivity between the restored river stretches and the stretches that might be restored means, for example, that biodiversity would evolve independently at each site. Although some differences exist between the Thur and Töss river sites, they provide identical ecosystem services, which are being valued in the DCE. The river Thur is somewhat wider and longer than the Töss. The Thur study site is surrounded mainly by agricultural land with certain parts covered by alluvial forests, while the site to be restored at the river Töss is located within a forested area. The distance between the two river sites is 15 km. A map of the study area is presented in Appendix Figure A1 . The map shows the location of the two study sites, surrounding land use, population density, and other rivers in the area, which serves for illustrating the spatial distribution of substitute sites and the overall river restoration potential in the region.
Survey and Experimental Design
The attributes and attribute levels employed in the DCEs are presented in Table 1 . They were selected in close collaboration with the same experts who carried out the environmental impact assessment of the past restoration projects along the two rivers (Paillex et al. 2017) .
The first choice attribute defines the length of the river section that would be restored and is measured in kilometers. The next three choice attributes capture the effect of river restoration on the most common recreational activities among river users, namely, walking, swimming, and barbecuing. The levels of these three attributes are defined as either having or not having the possibility to undertake the activity. The fifth attribute, biodiversity, reflects the expected improvement in the biological state of the river that would result from further restoration measures. The attribute levels are defined in terms of the number of plant and animal species that can be found in and around the river. Low, medium, and high biodiversity levels indicate to what extent the present number of species compares with their maximum potential number. The current biodiversity level is low for both rivers, meaning that only 60% of all potential species are present. This can be increased to 75% (medium level) or 100% (high level). The last attribute is a tax increase, with levels ranging from 25 to 500 Swiss francs (CHF) per person per year. An increase in the annual canton taxes came out as the most credible payment vehicle after pretesting because most taxes in Switzerland are paid once per year and river A D-efficient DCE design was generated in the software Ngene, using priors from the pretest data (e.g., Rose et al. 2008) . This resulted in 36 different choice tasks, which were blocked into six choice sets, consisting of six choice tasks each. The choice sets were randomly distributed across respondents. Choice tasks were presented on a one-page choice card. Each choice card included two policy alternatives and the status quo alternative. This latter "opt-out" meant that no further river restoration measures would take place, and that canton taxes would not increase. Respondents were asked to choose their most preferred alternative in each choice task. If they consistently chose the opt-out in all six choice tasks, a follow-up question asking about their underlying reasons enabled filtering out protest responses (Brouwer and Martín-Ortega 2012) .
To test our hypotheses, specified in Section 4, three different versions of DCEs were used and administered to three random samples of respondents. Two SDCE versions were applied to the rivers Thur and Töss separately. Each SDCE version, hence, focused exclusively on either the Thur or the Töss river site. Apart from targeting different study sites, the two SDCE versions were identical. A map of the study area similar to that in Appendix Figure A1 was presented to respondents before the choice tasks. The map indicated exactly which section of the river Thur or Töss would be restored, and the accompanying text informed the respondents that the choice alternatives describe different impacts of the restoration projects at that particular river site. For this reason, there was no need to specify the river name in the choice alternatives in the two SDCE versions, and these were instead simply labeled as options A and B. Therefore, although the choice alternatives were unlabeled, they implicitly included the river labels, as it was explained to respondents that they refer to the restoration of a specific section of the river Thur or the river Töss. In the two SDCEs, respondents were, hence, asked to choose between alternative river restoration projects at a specific single river site.
The third DCE version included the MDCE, in which respondents were asked to choose between identical restoration projects for the same Thur and Töss river sites as in the SDCEs, but here each river site was represented as a labeled alternative. In the MDCE, the first hypothetical alternative was always labeled as the restoration of the Thur and the second hypothetical alternative as the restoration of the Töss. The third alternative was labeled as "no change" and represented the status quo situation where no further restoration measures would be implemented for either of the two rivers. All three DCE versions (i.e., the two SDCEs and the MDCE) included the same reminder of other substitute sites and the respondent's household budget constraint, as recommended by NOAA (1993) . The respondents in all three samples were also informed that only one river restoration project would eventually be implemented, thereby excluding the possibility of having multiple restoration projects or restoring both the Thur and the Töss sites. An example of the choice card used in the SDCEs and MDCE is presented in Figure 1 . 1 The survey was thoroughly pretested in the study area through in-person interviews. The final survey was conducted in March 2015 and administered in person in public areas by a professional marketing agency.
Sampling Procedure
A spatial sampling strategy is of utmost importance for investigating spatial preference heterogeneity. Detecting how preferences vary across space requires a sample that represents the spatial distribution of the population (Concu 2007) . The target population in this study consists of households located within a 35 km radius from (1) the river section that might be restored in the future in the SDCEs and (2) the midpoint between the two sites in the MDCE. This sampling strategy resulted in three different samples, which partly overlap in space. The complete sample includes respondents from 114 towns and villages in the cantons of Zurich and Thurgau, located at varying distances from the Thur and 
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Töss study sites. The sampling procedure ensured that the three samples are representative of the population in the study area in terms of gender, age, and population density. The latter implied some degree of oversampling of respondents in larger towns and the cities of Zurich and Winterthur. The resulting spatial distribution of respondents for each sample is presented in Appendix Figure A2 . Each subsample comprises 250 respondents, so in total 750 individuals were surveyed.
Econometric Model and Hypothesis Testing
Choice Models
Choice modeling is based on Lancaster's (1966) multiattribute utility theory, which assumes that consumers' utilities for goods can be decomposed into utilities for their characteristics. Preferences for the policy alternatives in the DCE are modeled in terms of McFadden's (1974) random utility model. The level of utility (U ijt ) that an individual i obtains from the alternative j in a choice situation t can be decomposed into a deterministic part (V ijt ) and a stochastic part (ε ijt ):
The deterministic component of alternative j can be specified as a linear function of its characteristics or attributes (x ijt ) and other explanatory variables (z i ) for every alternative in the choice set j = (1, . . . , J). The utility function takes the following form, where β and γ are the vectors of parameters associated with x and z, respectively:
The probability P that an individual i chooses an alternative j over alternative k from a choice set C is ( ) (  ,  ,  ) .
In order to estimate equation [3], we apply a mixed logit model, which is more flexible and less restrictive than a standard conditional logit model (Train 2003) . By enabling coefficients to vary randomly across individuals, the mixed logit model is able to account for preference heterogeneity between respondents. Hence, the model captures unobserved heterogeneity in the choice attributes but may fail to explain the sources of heterogeneity (Hynes, Hanley, and Scarpa 2008) . One way to overcome this limitation is to include interactions of choice attributes with respondent-specific characteristics in the utility function (Revelt and Train 1998) . These interactions can detect sources of heterogeneity, while controlling for unobserved heterogeneity, and at the same time improve the model fit.
In the mixed logit model, the probability of observing a sequence of choices J i for an individual i is conditional on the parameter vectors β i and γ. The scaling factor λ denotes the scale of the utility. The likelihood function is specified as the product of conditional probabilities over all choice tasks t = (1, . . . , T) presented to the respondent:
Since the researcher does not observe β i , equation [4] is integrated over all the possible values of β i using the density function. The resulting unconditional choice probability is
The vector of parameters is estimated by maximizing the likelihood function. The integral in equation [5] generally does not have a closed form, and thus it cannot be solved analytically and requires simulation. The probability is approximated through a maximum simulated likelihood, which generates draws from distributions with given means and standard deviations. Halton sequences have been found to produce more precise results than independent random draws in the estimation of mixed logit models (Bhat 2001) .
Spatial Preference Heterogeneity
Cameron (2006) demonstrates that controlling only for a simple unidimensional distance in-dicator, which implicitly assumes that the distance-decay effect is the same in all directions from the site, and ignoring possible directional effects, might lead to insignificant or biased distance parameters. This finding is confirmed by , who build on this earlier work and develop a procedure to account for directional heterogeneity in DCEs. We follow their approach and further expand the spatial analysis by distinguishing between distance-decay effects in urban and rural areas. The distance-decay function for the specific site with coordinates (x,y) is specified as follows:
where Distance in denotes the one-way road distance from respondent i to the valued river site n.
Distance Urban × is the interaction term between road distance and a dummy variable indicating whether the respondent lives in an urban or rural area.
in Longitude and in Latitude are the longitudinal and latitudinal Euclidean distances between the site under valuation and the respondents' place of residence, which capture differences in distance decay between east and west and north and south, respectively. Cosine (sine) uses the angle in θ between the study site and the respondent's place of residence, measured in degrees counterclockwise starting from the east, in order to reflect differences in preferences of respondents who live east and west (north and south) from the site, independently of distance.
Main Hypotheses
The main objective of this study is elaborated in four hypotheses. The first hypothesis tests whether any framing effect can be detected due to the inclusion of two substitute sites directly into the choice set in the form of labeled alternatives. To this end, we specify a null hypothesis, which states that marginal WTP (MWTP) values derived from the SDCEs are equal to those estimated from the MDCE for the same ecosystem service and biodiversity provision levels at the same river site: .
Poe, Giraud, and Loomis's (2005) test procedure will be applied to test this first hypothesis. In theory, for substitute goods, marginal utility decreases with additional units of similar goods, implying that the welfare measure for a good valued on its own is likely to be greater than WTP for the same good when valued in a bundle of other goods (Mas-Colell, Whinston, and Green 1995; Varian 2014) . On the contrary, if the two goods are complements, their combined benefits, when valued jointly, exceed the sum of their individually and independently assessed values (Hoehn and Loomis 1993; Brown and Duffield 1995; Hailu, Adamowicz, and Boxall 2000) . Note, however, that in our experimental setting the two goods are not valued jointly, since we do not elicit a single WTP estimate for both river sites but ask respondents to value them next to each other. Therefore, we cannot test this formally in an alternative hypothesis.
The second hypothesis tests the existence of distance-decay effects. Here, a distinction is made between conventional unidirectional and spatially heterogeneous multidirectional distance decay. The unidirectional distance decay is tested using the estimated parameter associated with the distance at which respondents live from the river site under valuation, which is expected to be significantly different from zero and have a negative sign. The corresponding alternative hypothesis is 2a
Distance to valued river site
Multidirectional distance decay is present if the estimated coefficients associated with the longitudinal and latitudinal distances between the respondents' place of residence and the river sites under valuation are significantly different from zero and negative. Therefore, the following additional hypotheses are tested: The third hypothesis tests the presence of substitution (or complementarity) effects between the two river sites by including the distance to the alternative river site in the utility function for the river under valuation. The null hypothesis is in this case specified as follows:
Distance to alternative river site : 0.
Substitution implies that the river sites provide similar services that can replace each other, while the presence of complementarity means that the services provided at the two sites contribute to each other and, when combined, create added value. Formally, substitute (complementary) goods have a positive (negative) cross-elasticity of demand. This means that if the price of one good increases, the demand for its substitute (complement) increases (decreases). The rationale behind this mechanism is that a substitute good can replace the original good, while complementary goods experience joint demand. Analogously, using distance to the alternative river site as a proxy for cross-price effects and WTP for the valued site as an indicator of its own demand, a positive (negative) correlation between the two variables is expected for substitute (complementary) river sites. Therefore, if two river sites are substitutes (complements), the estimated parameter for the distance to the alternative river site is expected to be significantly different from zero and positive (negative) . That is, the greater the distance to the alternative river site with substitutable (complementary) characteristics, the higher (lower) is the expected value that respondents will assign to the ecosystem services and biodiversity provided by the river site under valuation. If two river sites provide substitute services, the associated alternative hypothesis is specified as follows The second and the third hypotheses are tested based on the outcomes of the estimated SDCE and MDCE choice models. Although the two rivers provide the same ecosystem services and biodiversity, they are distinct in several aspects (width, length, and surrounding land use). This could lead to differences in respondents' preferences for restoring the two river sites and hinder their transferability. Our last hypothesis is hence specified as an alternative hypothesis:
If the hypothesis cannot be rejected, the estimated preference parameters β in the utility functions for the two rivers are significantly different. To test this hypothesis between the two SDCEs, a procedure proposed by Swait and Louviere (1993) is applied. In addition, the preference parameters between the two river-specific utility functions estimated from the MDCE is compared using the Wald test.
Results
Sample Characteristics
Statistical tests show that there are no differences at the 1% significance level between the three samples with respect to the most relevant sociodemographic characteristics for explaining stated choices, such as gender, age, income, and membership in environmental organizations. Significant differences are found only for education and household size. Distances from respondents' homes to the two rivers and other spatial trend variables are calculated in ArcGIS 2 using their postal codes. The unidirectional distance variables measure the one-way road distances between the respondent's place of residence and the midpoint of the river section that would be restored. The survey also collected information about respondents' use of the rivers under valuation, their knowledge about river restoration projects, and their perception of the effects of previ-ous river restoration projects. An overview of the socioeconomic characteristics and other descriptive statistics of the three samples is presented in Appendix Table A1 .
The average road distance to the river Thur is higher than to the river Töss in all three samples. The main reason for this is that the Thur is located farther away than the Töss for the residents of Zurich and Winterthur, who represent one-third of the overall sample. A t-test shows that the differences in average road distance between the three samples are statistically significant at the 1% significance level. These differences can potentially influence choice behavior and will hence have to be controlled for in the choice models. The most frequent recreational activities that respondents undertake when visiting the rivers under valuation match the selected choice attributes for recreational opportunities that further river restoration would offer.
Estimated Choice Models
Around 4% of the choices in all three samples are classified as protest responses and excluded from the analysis, following common practice in the SP literature (Brouwer and Martín-Ortega 2012) . This low protest rate indicates that the trade-offs respondents were asked to consider in the DCE worked well. In the SDCEs, which focus on one particular river site, respondents are not expected to have a specific preference for one of the two alternative river restoration projects. Alternatives A and B are indeed chosen almost equally often within each SDCE sample: each of the two alternatives accounts for 25% and 33% of the choices in the Thur and Töss SDCE version, respectively. In the MDCE, respondents' preferences for one river over the other might lead to one alternative being chosen more frequently than the other. However, we do not find any evidence for this, as restoration of the Thur and Töss is chosen equally often in 36% and 37% of the cases, respectively. Substantial differences in choice behavior are found between the three samples when examining the share of opt-out responses. Opt-out choices are considerably higher in the SDCE sample focusing on the Thur (49%) than in the SDCE sample focusing on the Töss (34%), and are lowest in the MDCE sample (27%). These differences in opt-out shares are expected to affect the choice parameters across the three samples. Table 2 describes the covariates included in the choice models. Socioeconomic characteristics of respondents commonly found in SP studies, such as age, household income, or membership in an environmental organization, turned out to play no significant role in explaining SPs for the restoration projects and are, therefore, not included in the final models.
The results of the mixed logit choice models for the three samples are presented in Table 3 . These extended models include covariates that account for spatial preference heterogeneity. The attribute-only models serve as a baseline for examining the effects of the covariates on choice parameters, and are included in Appendix Table A2 . In the MDCE model, river-specific utility functions are estimated by specifying a separate set of model parameters for each choice alternative. The models are estimated using a maximum simulated likelihood procedure with 500 Halton draws in NLOGIT 5.0. 3 The McFadden pseudo-R 2 statistics show a good overall fit of the estimated models. They are similar to, or even outperform, those reported in other spatial DCE studies (e.g., Concu 2007; Rolfe and Windle 2012; Lizin et al. 2016 ). Alternative-specific constants (ASCs) are included in the utility functions for the two experimentally designed alternatives. ASCs and preference parameters for the choice attributes are specified as random variables in the estimation procedure, which allows them to vary across respondents and capture preference heterogeneity. The coefficients for the choice attributes coded as dummy variables, namely, recreational activities and biodiversity, are specified to be uniformly distributed, as recommended by Hensher, Rose, and Greene (2005) . The coefficients for the ASCs, the length of the river section that would be restored, and price are assumed to follow a normal distribution, as this proved to generate the best statistical fit.
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Preferences for the Choice Attributes
The results for the choice attributes in the extended models remain fairly robust compared with the attribute-only models. The standard deviations of the random parameters in Table  3 are highly significant for all choice attri- Land Economics butes, except for medium biodiversity at the river Töss in the SDCE and MDCE models, revealing that preferences for the choice attributes differ across individual respondents. The significant negative coefficient estimates for the ASCs in the SDCE model for Töss and in the MDCE model for Thur suggest that without consideration of the choice attributes, the hypothetical alternatives decrease the utility of respondents compared with the status quo alternative. Respondents who received the SDCE version for the Thur and those who prefer restoration of the river Töss in the MDCE seem indifferent between the two hypothetical alternatives and the status quo. These findings correspond with the observed relatively large number of opt-out choices in the samples. There exists, however, significant variation across individual respondents in the value they attach to the hypothetical alternatives, as is evident from the significant standard deviation of the ASCs in all four utility functions. The significant positive coefficients for river length imply that respondents value river restoration more if the river stretch to be restored is longer. The coefficients for the price attribute are, as expected, negative and highly significant in all three choice models. They indicate that the higher the increase in canton taxes, the lower the utility of respondents.
For the choice attributes that capture the option to undertake on-site recreational activities, both main and interaction effects are estimated. The interaction terms between each of the recreational activities and a dummy variable indicating whether respondents undertake this particular activity when visiting the rivers seem to drive the main changes found in the coefficient estimates for the recreational choice attributes between attribute-only and extended models. Accounting for differences between river users and nonusers renders some of the coefficient estimates in the extended models insignificant compared to the attribute-only models. The main effects indicate that respondents are more likely to choose river restoration projects that facilitate walking along and swimming in the river, as reflected by the significant positive coefficients for these recreational attributes, except for the insignificant coefficient estimate for walking along the Töss in the MDCE. Therefore, in general, respondents value restoration measures more if they provide additional recreational opportunities. As expected, users of specific recreational activities value their provision significantly higher than nonusers. Barbecuing is valued significantly only at the Thur in the SDCE if respondents also engage in this activity.
The most noticeable difference between the SDCEs and the MDCE is found in respondents' preferences for improvements in biodiversity levels. These changes in biodiversity levels capture both use and nonuse values. Note: Standard errors are reported in parentheses. MDCE, multiple-site discrete choice experiment; SDCE, single-site discrete choice experiment.
a Akaike information criterion with a correction for sample size. * p < 0.1; ** p < 0.05; *** p < 0.01.
The MDCE sample exhibits significant preferences for enhancing biodiversity to medium and high levels, while choice behavior in the SDCE samples appears generally unaffected by improvements in biodiversity, with the exception of reaching high biodiversity at the river Thur. It is not possible to attribute these differences to the DCE framing in view of the observed differences between samples and the somewhat lower share of river users in the MDCE sample compared with the SDCE samples (see the discussion of sample characteristics earlier in this section).
Comparison of Welfare Estimates
The MWTP values for the choice attributes in the three samples are presented in Table 4. The estimated MWTP values based on the attribute-only models are included in Appendix Table A3 and again serve as a benchmark for the extended models. Associated standard errors are calculated using the delta method (Greene 2002 ). An important first observation is that the welfare estimates derived from the SDCEs are consistently lower than those obtained from the MDCE. This is most likely the result of the higher opt-out shares in the two SDCE samples. Exceptions are the MWTP for walking along the river Töss and for barbecuing at both river sites. Corresponding to the estimated preference parameters in SDCE models in Table 3 , the welfare estimates for biodiversity improvements obtained from the two SDCE versions are not significant, except for achieving a high biodiversity level at the river Thur. The welfare estimates associated with high and medium biodiversity levels are statistically significant for both study sites based on the MDCE model. Poe, Giraud, and Loomis's (2005) test is used to verify whether the observed differences between the SDCE and MDCE welfare measures are statistically significant for the same river site. The test results are presented in the last two columns in Table 4 . MWTP values derived from the MDCE are either significantly higher than or equal to those elicited in the SDCE for the same site. Hence, the first hypothesis on the equality of welfare estimates is rejected for most of the choice attributes for both river sites, implying that a significant framing effect exists between the SDCEs and the MDCE.
An important second observation is that when examining MWTP differences between the two rivers, the MWTP estimates are generally significantly lower for the river Töss than for the Thur in the extended models, while the reverse is observed based on the attribute-only models. In the extended SDCE models, a significant difference between the two river sites is found in the welfare estimates for barbecuing and in the MDCE model for walking and swimming. The MTWP values for barbecuing and swimming differ, however, only at the 10% significance level. Fewer differences between the sites are found based on the extended models that control for spatial preference heterogeneity.
Spatial Preferences
Each extended choice model includes two unidirectional distance variables, which measure the road distances from the respondents' place of residence to the two river sites. Depending on the specific utility function in which they are included, for the river Thur or river Töss, these variables represent the distance to either the river site under valuation or the alternative river site. In the utility functions for the river Thur based on the SDCE and MDCE versions (columns 1 and 3 in Table 3 , respectively), the distance to the Thur captures distance-decay, whereas the distance to the Töss aims to detect the presence of a substitution or complementarity effect between the two river sites.
In the SDCE and MDCE utility functions for the river Töss (columns 2 and 4 in Table 3 , respectively), these variables play the opposite roles. A significant conventional unidirectional distance-decay effect is found in the SDCE model for the river Thur and in both the SDCE and the MDCE choice models for the river Töss. A number of distance variable transformations were tested to assess spatial preferences. Those most commonly found in the literature include linear, logarithmic, quadratic, square root, and reciprocal functional forms (e.g., Cameron 2006; Concu 2007) . The natural logarithmic specification of the distance to the Thur and the linear form for the distance to the Töss resulted in the best statistical model fit. The logarithmic functional form of distance to the Thur in the utility functions for the Thur captures a distance-decay pattern in which WTP values decline quickly at shorter distances from the study site, and then level out at greater distances. The same variable in the utility functions for the Töss suggests that the substitution or complementarity effect is stronger among respondents who live closer to the Thur and fades away at greater distances.
Coefficient estimates for the interaction terms between the distances to the river sites under valuation and the dummy variable for urban areas are, furthermore, highly significant across all choice models, meaning that distance-decay functions differ significantly between urban and rural populations. 4 Their positive signs indicate that at increasing distances from the river sites under valuation, respondents living in urban areas attach a significantly higher value to river restoration than respondents residing in rural areas. As a result, WTP values for river restoration decline at a considerably slower rate among respondents who live in urban areas. This finding is in line with theoretical expectations and can be explained by the relative scarcity of substitute sites in urban compared to rural areas. A similar result is reported by Johnston and Ramachandran (2014) , who find that areas with a higher population density are associated with a higher WTP for river restoration. In our study, the result is likely driven by respondents residing in the city of Zurich, which is located farther away from the two river sites than most of the rural areas in this study.
The extended choice models indicate that the estimated distance-decay effects and WTP values are not spatially homogeneous, but instead display significant variation across different directions from the study site. Directional effects are somewhat more prominent in the MDCE than in the SDCEs. Except for the SDCE model for the river Töss, significant multidirectional distance-decay effects exist, either in an east-west or a north-south direction, or both. This is observable from the significant negative coefficients for the longitudinal and latitudinal distances to the river sites under valuation. The parameter estimates for the longitudinal distances are significant in the utility functions for both rivers in the MDCE sample. This means that the farther east of the river sites respondents live, the less likely they are to choose any of the river restoration alternatives. The latitudinal distance variable, which captures distance-decay heterogeneity in the north-south direction, is significantly negative in the SDCE choice model for the river Thur and in the MDCE model for the Töss. This indicates that the distance-decay effect is stronger for respondents living north of the river site to be restored than for those living south of the site. The second hypothesis can, hence, not be rejected in view of the fact that either a unidirectional or multidirectional distance-decay effect is found in all four utility functions.
Further examination of Table 3 reveals that the cosine intercept shifter is significant and negative in the MDCE model for the river Thur. This means that respondents who live west of the Thur, where cos(180°) = -1, are willing to pay significantly more for its restoration compared with respondents living east of this river, where cos (0°) = 1. The significant positive coefficient for the sine intercept shifter in the MDCE model for both rivers implies that respondents who live north of the river site to be restored, where sin(90°) = 1, are more likely to choose further restoration measures than respondents who live south of the river site, where sin(270°) = -1. A possible explanation for these significant directional effects is that the travel time is likely to be longer if the river sites are approached from the south than from the north due to heavier road traffic congestion, especially around the city of Zurich, which is located south of the two study sites. Moreover, for respondents living north and west of the river Thur the number of substitute sites on which their tax money could be spent is more limited in comparison with other respondents in the sample because of their proximity to the German border.
Finally, the coefficient estimates for the distance to the alternative river site in the two SDCE choice models in Table 3 indicate that there are significant substitution effects between the Thur and Töss river sites. This implies that respondents in the SDCEs consider the same ecosystem services and biodiversity provided by the river Thur as substitutes for those provided by the river Töss, and vice versa. However, in the MDCE choice model, the distance to the alternative river site is significant only in the utility function for the Thur and has a negative sign, suggesting complementarity between the two sites. Hence, there seems to be a shift in the way respondents perceive the alternative river site depending on whether they are asked to value the restoration of the two river sites independently or simultaneously. This also seems to apply to the river Töss, where the significant substitution effect detected in the SDCE becomes insignificant in the MDCE. The third hypothesis is, therefore, rejected for the SDCEs in favor of the alternative hypothesis that the two rivers provide substitute services. The third hypothesis is also rejected in the utility function for the river Thur in the MDCE, but here respondents perceive the ecosystem services and biodiversity provided by the river Töss as complementary to those provided at the Thur. The third hypothesis cannot be rejected for the river Töss in the MDCE.
Testing Differences in Preference Parameters
In order to test the fourth and final hypothesis that preferences of respondents for river restoration differ between the two sites, Swait and Louviere's (1993) test procedure is applied to the two SDCEs. The test results for both the attribute-only and the extended models show that the null hypothesis of equality of preference parameters between the two SDCE samples is convincingly rejected at the 1% level (the outcome of the likelihood-ratio test statistic is 49.03 with 17 degrees of freedom for the attribute-only models, and 77.72 with 27 degrees of freedom for the extended models). These findings confirm our fourth hypothesis, as they indicate that choice behavior differs significantly between the two SDCE samples, and respondents have significantly different preferences for the restoration of the rivers Thur and Töss. Consequently, the utility functions between the two rivers are not transferable. However, due to the confoundedness of preference and scale parameters, it is impossible to conclude whether these differences are a result of differences in the preference parameters only or in both preference and scale parameters (Louviere, Hensher, and Swait 2000) .
The Wald test is used to verify whether the preference parameters in the MDCE model differ between the site-specific utility functions, that is, the first restoration alternative for the river Thur and the second for the river Töss. The test results for both the attri-Land Economics bute-only and the extended models show that the two ASCs are significantly different, thus justifying the use of the MDCE. Although respondents in the MDCE sample in general favor restoration of the river Töss, they value the option to walk along the river Thur significantly more than they do for the river Töss. Significant differences are also detected for the price attribute. Respondents who prefer restoration of the river Thur are more sensitive to price increases than respondents who express a preference for restoring the river Töss. The Wald test outcomes for both the attribute-only and the extended MDCE models, therefore, also confirm the fourth hypothesis and suggest nontransferability of the utility functions between the two rivers. Including control for spatial preference heterogeneity for the valued sites, as well as their substitutes, in the extended models diminishes differences between the utility functions compared to the attribute-only models, but the utility function transfer is still deemed inappropriate. Hence, spatial trend variables help to further explain the variation in public preferences for river restoration, but insufficiently to enable transferability of welfare functions between the two river sites. Table 5 summarizes the various hypotheses tested in the paper and the outcomes of the test procedures across different samples.
Discussion and Conclusions
This study developed and applied a novel research design in the discrete choice modeling literature to assess the impact of alternative framing of substitute sites on substitution effects, choice behavior, and welfare estimates. Only a very few studies exist that focus on framing effects when expanding the range of substitute goods in an MDCE. An important distinguishing feature of the study presented here is that SDCEs are implemented as control groups to formally test the effect of framing of substitutes. Spatial preference heterogeneity is, furthermore, accounted for through the inclusion of various spatial trend variables in the choice models. These include distances, directions, and combinations thereof to the river sites under valuation and alternative river sites.
Framing of a DCE as a valuation task of the same services provided by single or multiple sites significantly affects the level of substitutability between the sites, choice behavior, and WTP values. Local residents and visitors perceive the identical ecosystem services and biodiversity provided by the same site differently, depending on whether the site is valued in isolation or conjointly in the same choice set with other similar sites. Therefore, merely reminding respondents about substitutes, as is typically done in the SP literature, or including them in a choice set leads to significantly different DCE results.
The MDCE generates higher WTP values than the SDCEs, suggesting that complementarity exists between the two river sites as marginal utility increases with additional units of similar services (Hailu, Adamowicz, and Boxall 2000) . This outcome could, however, also suggest that some respondents behaved more strategically in the MDCE than in the SDCEs. Our study design could have potentially led to differences in incentive compatibility associated with strategic behavior between SDCE and MDCE versions. Strategic behavior is likely to be more prominent for choices between alternative provision levels of a public good at two different locations than for choices between alternative provision levels of the same public good at a single location. Since respondents in the MDCE were informed that only one of the river sites would be restored, they may have assumed that if more people select the alternative associated with their preferred river site, the more likely it is that this site will be restored. Therefore, a portion of the sample may have had an incentive to systematically choose the alternative associated with their preferred river mainly out of concern that if too many people chose the other river, that other river would be restored and they would not benefit, or would benefit to a lesser extent. Although we do not find an indication for strategic behavior among respondents who received the MDCE version, as only 2.5% of them consistently chose the same river site in all six choice tasks, Carson and Groves (2007) deem that any response format with more than two alternatives is generally not incentive compatible. They argue that respondents tend to reduce multinomial choices to a binary choice between the two alternatives that they believe will most likely be chosen, independently of their preferred alternative. Nevertheless, DCEs with three alternatives, like those used in this study (i.e., two hypothetical alternatives and one status quo alternative), are common practice in the valuation literature (e.g., Concu 2007; Campbell, Hutchinson, and Scarpa 2009; Jørgensen et al. 2013) . Moreover, when put to the test, Collins and Vossler (2009) find no evidence that DCEs with three alternatives are less incentive-compatible than those with two alternatives. The decision on whether to include the relevant range of substitutes in a choice set may ultimately imply a trade-off between possibly introducing a strategic bias or a bias caused by ignoring relevant substitute goods in respondents' choice process. More research into this area seems needed.
Significant differences in welfare estimates are found between the two river sites irrespective of the framing of substitute sites. Local residents and visitors value the same ecosystem services and biodiversity differently across the two rivers, meaning that benefit estimates for the same service provided by one site cannot simply be transferred to another site. Lizin et al. (2016) show that taking substitution effects into account decreases the relative transfer error. Similarly, our study demonstrates that including further control for spatial preference heterogeneity reduces differences between the river-specific utility functions and derived WTP welfare estimates. Although this does not occur to the extent that the utility functions become transferable across sites, possibly due to several differences between the two rivers, it implies that accounting for distance to substitute sites and heterogeneity in distance decay has the potential to considerably reduce transfer errors and enable transferability of site-specific utility functions. This has important implications for the practical use of site-specific SP values in benefits transfer that support decision-making based on a benefit-cost analysis.
Only controlling for unidirectional distances to the site of interest, as is common practice in the SP literature, is insufficient for properly capturing the full range of spatial variation in preferences and WTP values. Since these can vary across the different directions from the study site, owing to the spatial distribution of substitute sites, one needs to control for such directional effects, as also recommended by Cameron (2006) and . Moreover, the spatial distribution of urban centers is another important factor to consider when analyzing spatial preference heterogeneity. We find evidence that distance decay is not homogeneous across urban and rural areas. Failing to control for any of these spatial trend variables may undermine the validity and reliability of using SP results for environmental improvements in the public policy they aim to inform.
